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An AhftraH of a Letter from Mr. Anthony Lecu wen- 
hoeck 0/ Delft about Generation by an Animalcule 
of the Male feed. Animals in the feed of a Frog. 
Some other Obferrjabks in the parts of a Frog. Di- 
geftion, and the motion of ihe blood /;/ rf Fca- 
von 

HAving beenfollicitous to examine the generati- 
on of Frogs^ upon the account of their young 
ones being like a Worm^with a round thick body 
and a. fhort tay le: I was furprized to find that the Male was 
not joyned to the -F^m<^/^ in Copulation, but that he on- 
ly late upon her ; and had no Membrum Mafculum : that 
at the fame time when the Famale caft her Eggs or Spawn^ 
the Male alfo dropt his Seed-y which is to be Ipread under 
the Eggs : in like manner as the Seed oiFiJh^s that want 
the Membrum Mafculum is caft under the Eggs of the Fe^ 
mahy that the ^mmalia infeminem^Y conveniently im- 
pregnate the eggs. For I hold it neceflary that fome one 
of the Animals in femine fliould get into a certain ^ point 
of theyoakof the/?2;j^ (^hich point is only fit to receive 
it, and give it the firft Nourilliment, till fuch time as the 
Egg comes to be fat on) ^xxtii no one ^mmal fhould find 
this /'o^Wj then the Egg is unfruitful: and this may be a 
reafon why there are fo many thoufand more Animals in 
femine Mafculo^ x}nenEggs in tht female. 

In fev^eral of my Obfervations I had not found the w^- 
nimals taken out of the Teflicles and f^afa Defer entiaoi 
Froggsto be alive. But on the firft of ^n7 when Fi'oggs 
were ready to fpawn, I took fomc of the Males fitting up- 
on the Females, and fqueezed their hinder parts that I 
might get the feed out of the Fafa defer entia but the Jni-^ 

* By this point orfpeck ije means the Cicatricu].i. 
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malcules I th6n found, moved but little, becanfe the mat- 
ter they were in was full of fait particles, which made me 
judg it to be t;nW. 

I then cut open the Tefiicles zndi there I found an innu- 
merable company of ^/?f/;^^/^^/^Hwiming among a fort 
of ill fhapen particles, thefe continued alive till the next 
day, tho there were but a fmall quantity of liquor to con- 
tain them. 

I judge the Bodies of the Animalcules to have been of the 
thicknefsof j^i^ part ofa hair of my head: If the matter 
they moved in had not been fo thick I fhould have feen 
them much plainer, neverthelefs they are reprefented to 
the belt of my skill.in Fi^-firjt where A B C is an Animal- 
cule as it lay in the Watry matter, and moved it felf there- 
in, fometimes the head appeared to be thicker then .other 
times, and often I could lee the Body but from A to B by 
reafon of the thinnefs of the Tail BC. when the Animal 
moved it felf ftrongly, tho the progrefs were but little, 
the motion towards the head was like that of a Snake, 
and the tayle was call into ^ or 4 Bows. Fig. D is an A- 
nimalcule lying dead, and ftretcht out at length, but in 
this pofture 1 faw but few, for many that were dead lay 
with the fore part of their body bent in,as in Fig. E others 
made as,it were a half circle others had the forepart of 
their Body bent and moved their hinder parts ; thefe laft 
I took to be ready to dye. 

The number oi Animalcules in all the feed was fo great 
that I judge there might be 1 00 00 of them to one of the 
Females Eggs, the fame computation I formerly made 
of the Milt of a Codfijh^ but it muft not be thought that all 
the Animals in the Milt of the Codfijh live together, but 
only fuch of them as are neareft the paflage they are to be 
caft out of, and who have more moyfture about them j the 
reft of them being more remote in the body, and being 
incompafled with a thicker matter, are not aM?e ; for tho 
fomej^^/,astheSr^^/w^, and Trout ^ caft their Milt and 
Spawn in two days time, yet Codfijhes arc abouta Moneth 
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in doing it i in all which time the feed is fucceflively ri- 
pened and perfected. So alfo are Froggs by what I have 
experienced, for the firft Animals I fought were dead, and 
though I afterwards found live ones, yet thofe were dead 
that lay deepeft in the Tejiicle. 

Tis well known that when a CocJ^ hath trod a Hen but 
once, many Eggs are made fruitful, the realon that I give 
for it is, thatmanyof thei?^jmthe<?t/^ry, haveeach of 
them received an Animalcule out of the Male feed. This 
Animalcule while the Egg is late upon dees not prefently 
take the figure oi^Chicf^ but grows into a diforderly Bulk, 
wherein the heart is firft plainly to be difcerned. Other 
jF^^^;/V have a different way of growth, the LoufehzszW 
its parts, and is a Breeder whWc it is yet in the £^j^ i the 
Flea fhows like globules fwimminginawatry fubflrance, 
it afterwards becomes a Worm, then a Nympha. The Frog 
is a thick Worm till it be of a confidcrable bignefs. The 
Humane Fmtus tho no bigger then a Green Pea, yet is f £rr- 
nifhedwith all its parts. I have often endeavoured to 
dif cover the Animal coming out of the Male feed, inth^ 
egg of the Hent, but have been unfuccefsf ul tho fome of 
the Globules of the i?^^ were magnified ro the bignefsof 
common Apples This difappcintment has put me upon 
the Eggs OT Infects as the Flea, and Lo^ufe, which being ve- 
ry fmall, may be fo much the fitter for this difcovery, 

A certain Fhyfician writing of Generation fetsdowa 
thefe words, in the Margent from the female feed the fruit 
muji grow however the thing cametopafs. This he inlarges 
upon in the Text, but I thmk under corredion that by one 
inftance I fhall bring a fufficient proofof the fruits com- 
ing from the Male feed, and th^ females only contributing 
to the nourifhment and growth of it. Many of our 
Neighbours Qith^tiotth^ix pleafure or profit, keep tame 
J{abbtts,vfh\c\\ are large longeard, ordinarily of a white 
colour, but fometimes of a Blew, Black, and Pyed^ thofe 
that would make a profEt of thefe Rabbets by caufing 
them to bring gray young ones, whichinthe fore part of 

the 



the year may bejfold for a wild kind; ^tt^ grey Male, 
facli as are ordinarily found on out f and hills ^ to pntto 
their female; The jBr^^<i that comes from hence always 
takes the gray colour of the M^/^, and it has never been 
feeii that any of the young has had ^nj white, or other 
coloured hair then^mj , therewithal they are never fo 
bigg us theD^m, nor have fo great ears, nor are fo tame^, 
but of a wilder kind. 

Thefirft Frog which L anatomized lay on the ground 
in my way, and feemed fo weak through cold that thol 
kicked it with my foot, it would not leap away, this prov- 
ed aF^^^/^, intheguttsofit I found i^(?r;72j' like thofe in 
Chi Idr en oizbont the thicknefs of a hair of my head. The 
blood confilted of fiat oval particles, fwiming in a clear 
liquor: thefe had no colour asthey lay lingly, but when 
2 of them lay upon one another, as here Fig. zd. their co- 
lour was ftronger. A is an Ovale of blood partly covered 
with B a 2,d, Ovale of blood>C is a 3d. Ovale oihlooA co- 
vering a part of ACB as at D. and calling a deeper colour, 
by reafon that 3 Plates lye upon one another: But there 
was another fmall Oval hard by reprefented by E which 
fhowed of a higher red then the three Plates together. 
Many of thefe Ovale particles were very pleafant to look 
upon, efpecially when the moyfture wherein they fwam 
(having alfoG/^^z^j/^j- on the furface as big as | of a blood 
Globule) was evaporated ; for fome had in the middle a 
faint Ovale fhade, others appeared as if they were made of 
feveral Ovales of unequal bignefs, others leemed to be fet 
round with fmall globules^ others had no globules in the 
Circumference, but feveral in the middle : thefe Globules 
I believe were at firft fwimming in the Watry liquor un- 
der the Ovales, tho now they cleave to them by Acce- 
dent. 

Upon the Plate whereon I layd the Frog that I anato- 
mized I found feveral ^^irnds// moving in a watry blood, 
they were about half as long and half as broad as the Ovai 
Particles, and about yo of them might lye in the fpace 
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of a fand, thefe I had never feen in the pure blood, nor 
could I perceive them in the vi^ater that came out upon 
ripping the skin from the flefn, orupon opening the bel- 
ly, or fqueezing the head of: the Fxog to make it lye quiet 
upon the P/^^^. At length in the moneth of y^;?^ I met 
with fome/f/^^^j- whole excrement was full of an innume- 
rable company of living Creatures, of different forts and 
lizes, the greateil fort were fhaped like F\g. F and of 
thefe I judged that 40. might be in the ipace of a fand. 
The zd. lort had the fhape of Fig. G. theie were but few 
in number. The 3^ fort was like our River Eeles as Ftg. 
H. and thefe were more in number then the firft; But 
the whole excrement beiides was fo full of living things, 
that it feemed all to move, & 1 gueft there was not lefs 
then 1000 of the third lort in the ipace of a land. From 
hence I concluded that the Animals found among the 
blood might come from my cutting a Gut. 

By the Way I obferved fomethingof the dammage that 
frSgs may do to fijh-ponds^ for T took out of lome of their 
Stomacks 8. loor moreyoungy^^^j*. 

I took notice of a f mall vein, of about the thicknefs 
of a hair of my head, that when the blood was out of it, 
the Coat was like a/r^Tg^j' outward skin. 

The fame Coat of the vein was made of threds or/- 
laments runing by the fide of one another, juit as if they 
had been wound clofe about a fmall round flich, fo as to 
cover it all over.^ Now if there be Capillary sm the body 
a 1000 times lefs then this which I examined, hov^ thin 
muffc the threds n^cefTarily be of vi/hich the Coat is made ? 
and how eafily muft thefe threds be feparatedja;nd devided 
from one another, fo as to let the blood when it is very 
forcibly moved in the -/^r^^ry/, ftart out between them^ 
and I was the more confirmed in this Opini<)n, upon 
fpreading hard the Coat of the vein, for 1 then iaw 
through it as through ahairfive^ hence may a probable 
account be given of St. Anthonys fire^ xcd frvelimgs.or 
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the Small pocks ^ and perhaps the blood may be more 
gently ftrained through thefe palTages for the nourifliing 
of fome parts of the body. 

I examined one of the Mufcles of the hinder leg of a 
frogy which confifted oi filaments^ and thofe again of a 
great number of lefler filaments^ but becaufe they had 
more rings in them then Ihadformerl feen in the muf- 
cular threds of an Oxe^ Fly, Gnat, Flea or Loufe, I have 
here reprefented part of one in Fig.l. fuch numerous rings 
I have fince met with in ihc filaments oit\\clSIufcleo^ ^ 
Lamb, taken from the rim of the Belly, near the hinder 
Itg. From the indent ings of thck filaments I cannot on- 
ly iatisfy my lelf how the liml?s come to ftand bent, when 
the mujcles are at reft, bat aUb why we can walk a longer 
time then ftand ftilli and why our y/rm/ when we walk 
do not hang down at their fall length, ftretcbt out by our 
fides 5 but more backwards and forwards j for if the Arms 
ftiould ftill hang ftraitdown, then would oxa^Mufcleh^ 
ftretcht too much, and another bent or drawn up too 
elofej both thele things difagreeing with the Natural 
conftitution of the Mufcle, and for this reafon it is, that 
when we ftand a long time, we do not reft equally upon 
both legs, but firft raife up one toot, then the other, touch- 
ing the ground only with the fore part of the foot, while 
the Mufcles of that leg reft themfelves. 

I have beeu puzzled why fome of the wrincles in the 
filaments of Fiefli and Filh mufcles, wtve/eTpentine,zs I 
reprefented in my letter of the ^d. oi March {Fig. iJL 
E E G H and I K L M.) but I confider that^ the filaments 
lofe their roundnels by being prefthard upon one ano- 
ther . It is alfo probable that they may be bent after that 
manner by the evaporating of their moyfture, which 
makes up | parts of their bulk .• zsFig. K.^^yS". is a Fi- 
lament Avhich had been round, but is now alterd by the 

evaporating of its moyfture, and bended in as at e^-> where- 
by 



by the rings that were formerly ftreighti appear ferpen- 
tine, as between IS and x 

In alerter of mine to Mr. t>ldenhurg (which was not 
publifhedj I affirmed, that Concoilion was not performed 
hjzviJcidlifuor diflblving our meat, but by the motjon 
of the Stomachy and guts, which bruifes, and breaks the 
meat to pieces. This motion is caufed by the Diaphra^me 
preffing upon the parts of the lower belly, as often as we 
take breath ; in the fame manner as a bladder aimoft 
full of water, is molded and rolled between the hands. 
There is alfo a natural warmth to beconfidered in the 
Jiomach,2L\\d a natural folding or clofing it felf, about the 
FiHuals which it holds, be it never fo little; butefpeci- 
ally there is a kneedingorcontracSring of themselves, re- 
marqueable in the Bowels of beafts, even after they are 
taken out of the body. I am lately more confirmed in this 
opinion^ by my ohfervations on the Excrements of a Codfijh. 
which I find to be made up of very ihort pieces of the F/- 
lamentsoiFiJb, appearing by the Micrafcope like the (hav- 
ings of ones Beard, for as in fome Creatures the taking of 
breath, fo in fifhes the moving of the Gills ^ caufes a com- 
preffion and dilatation in thejiomachj whereby the -^/Z- 
ment is catcht in its folds, nipt a lunder, and divided into 
iuch fmall particles as are fit for the nouriftiment of their 
bodies. Now if the ContraBi&n oithc jiamach be fuppof* 
ed to happen no oftner then a man ^r^^i^Aj iuanhour, 
there will be about Jooo times: which will be quickly 
enough to waft, and tear in pieces a little fifhfwallowed 
down by a great one, although the teeth ot the Devourer^ 
and the Jcidjuice fhould contribute nothing to dtgejtion. 

Sometimes thefe threds are not to be found in the ex- 
crements, as perhaps when the Codfijb has been long catcht, 
and without food, for then the threds are broken fo Ihort, 
that they are no bigger when they are voyded,thcn fmall 
Globules, which I judged to be Tota blood Globule, When 
t\ic Codfijb has abundance of food, then the pieces of 

Aaa 2 threds 



3^4] 

thteds are droven the fafter out of the ftomach^ and 
through the Bowels, and therefore are the lefs broken and 
fliortned. 

Such Ixk^ Filaments or pieces offlefh I have obferved 
in my one Excrements^ which I conceive were made by the 
nipping ot the p/ar oi the Jiomack^: ior the fe Filaments 
are not Itrong, when there lye yut few of them together ; 
or when we make a Cord or J{ope of them, which upon 
Itretching bears unequally; though in another cale a 
w/^/i:/^ made up of feveral of thefe i^Va/??^;^/^/., and bearing 
epually m every pare, may be very ftrong. 

I have often mamtaind among our Pyhficians^ that tho 
the heartandPulfe beat quicker then ordinary, yet the 
Circulation of the blood ii not performed in leffertime; 
and the reafons which I gave were thefe. The blood m 
many Feaxjorijhperfons is very thick, and therefore paffes 
flowly, and with difficulty, thro the fmaller y/r/^^rv/^and 
requires a very ftrong beating in the heart to force its 
way- When the blood is thick and makes this refiftance, 
the heart upon contrading it felf, cannot force it all out, 
but a ereat part remains behind in the Ventricles. This 
remaining blood being over heated by the heart, makes 
that little blood which comes frefh out of the Veins, too 
hotlikewife; and in the mean time the heart not being 
able to free it felf of all the blood contained in its Cavities^ 
calls out only the thinner part, which is quickly fpent in 
thenourifhmentofthe body, whereby the blood ftill be- 
comes thicker, and (r^r^?//^i^^x lefs faft. lean not admit 
that the time of the circuit e of the blood, fhouldbeefti- 
mated by the number of Pulfes in an hour, and the capa- 
city of the Cavity s of the heart ; foi* as the Lungs upon ex- 
piratiou are never totally without air, fothe heart in a 
we U CO nltituted body, is never upon the Sijiole abfolutely 
with out blood : 1 imagine alfo that when the heart is too 
inWoi blood {^s I have before urged) its mufcles maybe 
fc> far ftrained, and kept beyond their ufual bent, that 



they would not be relaxed, the the blood were very thin, 
and fit for motion; juft as we fee the bladder by being 
kept long too full o£ water, has the Mufcles i^o r jach t, tiiat 
they can not be contracSted. So alio the Eajlefue People 
who would acquire to themfelves the- reputation of 
Saints, remain with their Limbs fo long ftretchtoutin 
one pofture, that they can not draw them back again. 
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